BDNF and NT-3 expression by using glucocorticoid-induced bicistronic expression vector pGC-BDNF-IRES-NT3 protects apoptotic cells in a cellular injury model.
Spinal cord injury (SCI) is a severe traumatic disease in the central nervous system with high incidence and high morbidity. Recent study demonstrated that cell transplantation therapy may improve local microenvironment of the injury site and promote nerve regeneration to restore spinal cord functions. In this study, we constructed a glucocorticoid-induced bicistronic eukaryotic expression vector pGC-BDNF-IRES-NT3 by using molecular cloning techniques and examined the protective effect of neurotrophin-3 (NT-3) and brain-derived neurotrophic factor (BDNF) expressed by this vector in a rat spinal cord injury (SCI) model. We first connected glucocorticoid response element (GRE) to cytomegalovirus (CMV) promoter and then the GRE-CMV gene was inserted into pEGFP-1 vector to construct the eukaryotic expression vector pGC-EGFP. Western blot analysis was used to confirm the expression of EGFP by transfecting this vector in RN-DSC cells. The IRES was used to connect BDNF gene and NT-3 gene and replaced the EGFP gene in pGC-EGFP plasmid to form the bicistronic expression vector-pGC-BDNF-IRES-NT3. After RN-DSC cells were transfected with the plasmid and treated with glucocorticoid, BDNF and NT-3 expression in the culture medium were measured by ELISA method. Finally, we found that combination therapy with the transfection of this vector and glucocorticoid had an anti-apoptotic effect in a cellular SCI model of RN-DSC cells. Therefore, the co-expression of BDNF and NT-3 by using this vector rescued the injured cells. This provided useful information for the gene-modification cell transplantation combined with glucocorticoid for the treatment of SCI.